Aluminum alters cyclic AMP and cyclic GMP levels but not presynaptic cholinergic markers in rat brain in vivo.
Oral administration of 0.3% aluminum (citrate or sulfate salt) for 4 weeks significantly elevated adenosine 3',5'-monophosphate (cyclic AMP) levels in rat cortex, hippocampus, striatum and cerebellum. The largest effect observed was a 60% increase in cortical cyclic AMP levels in rats administered aluminum sulfate. The effects of orally administered aluminum on guanosine 3',5'-monophosphate (cyclic GMP) levels were less widespread. Dietary aluminum citrate only elevated cyclic GMP levels in the hippocampus, while aluminum sulfate caused significant increases in the cerebellum, hippocampus and striatum. Aluminum citrate administered i.c.v. (1 mumol, 2 weeks postadministration) elevated cyclic AMP levels in the cortex, but had no effect on cyclic GMP levels. Aluminum administered either orally or i.c.v. had no effect on in vivo acetylcholine levels. However, dietary aluminum citrate significantly reduced choline levels in the cortex, hippocampus and striatum. Aluminum administered i.c.v. had no effect on choline acetyltransferase activity or on high-affinity choline transport. These results indicate that: the metabolism of cyclic AMP and of cyclic GMP are more sensitive to aluminum than are presynaptic cholinergic processes; the metabolism of cyclic AMP is more sensitive to the effects of aluminum than is the metabolism of cyclic GMP; and cortical cAMP metabolism is the most sensitive to the presence of aluminum. Possible consequences of elevated levels of cyclic nucleotides induced by aluminum in the brain are proposed.